Eighty four farmed Rainbow trout, Oncorhynchus mykiss ranging from 4.8-38.5cm total length and 1.11-725.00g body weight were collected for analyses of its body composition from Trout Hatchery, Masote near Kali Matti, Murree and Madian, Swat. The condition factor value of O. mykiss ranged from 0.831 to 1.607. The mean percentage of water was found 77.82%, for ash 12.77%, for fat 22.79% and for protein content 64.42% in whole dry body weight of O. mykiss. Results showed that there was a strong correlation (P<0.001) in each of these body constituents (water, fat, protein and ash) with body size, weight and condition factor of the fish. Thus, with increasing body size, fat and protein contents increased in greater proportion, while ash and water percentage decreased. An inverse correlation was found in water and ash percentages, whereas percentage fat and protein showed positive correlation with condition factor.
INTRODUCTION
Rainbow trout, Oncorhynchus mykiss can be classified as the premier salmonid species. It is one of the most famous fish species in nature. At the same time, is also recognized and accepted as farmed fish species in many countries, because of its exceptional nutritive quality, rapid growth (Tekeliog, 2000) and exceptionally tolerant to environmental conditions (Simonovic, 2001) . Worldwide production of rainbow trout was 537,000 tons in (FAO, 2007 . Europe was the largest producer with 273,000, while Asia produces 97,000 tons (Vandeputte et al., 2008) . O. mykiss is endemic to the Western region of North America. In 1973, Pakistan imported this species from Japan and introduced in its water bodies. Compared to other sources of protein, fish is an excellent source of proteins and essential nutrients for human diet (Arts et al., 2001; Fawole et al., 2007) . In the developing countries, fish is considered as one of the best sources of protein (Louka et al., 2004) . The nutritional value of the whole body is often used as an index of fish quality (Reinitz, 1983) . The nutritional value of fish meat comprises the contents of moisture, dry matter, protein, lipids, vitamins and minerals, plus the caloric value of the fish (Evangelos et al., 1989; Steffens, 2006) , while body composition and flesh quality are also essential characteristics of farmed fish species for human consumption. Body composition and flesh quality influence the consumer acceptance and human consumption (Kause et al., 2002) . The measurement of some proximate profiles such as protein, lipids and moisture contents is often necessary to ensure that they meet the requirements of food regulations and commercial specifications (Waterman, 2000) . Moreover, information concerning the chemical composition of freshwater fishes in general is valuable to nutritionists concerned with readily available sources of low-fat, highprotein foods such as most freshwater fishes (Mozaffarian et al., 2003; Foran et al., 2005) , and to the food scientist who is interested in developing them into high-protein foods, while ensuring the finest quality flavor, color, odor, texture, and safety obtainable with maximum nutritive value (Mohamed et al., 2010) . Body composition is also influenced by a great number of factors (Love, 1957; Weatherley and Gill, 1983a,b) . It is observed that changes in the fish body composition are according to the size , condition factor , and sex (Yousaf et al., 2011) . Touhata et al. (1998) have shown that water temperature also affects the body composition of fish. While Suseno et al. (2010) have reported high protein and low fat content in fish due to increasing depth. Condition factor has been used as an index of growth and feeding intensity (Fagade, 1979) . A change of weight at a particular length, or a change of length, without corresponding change of weight with alters 'K' (Weatherly and Gill, 1987) . Therefore, the 'K' value for a given fish measure the deviation from some hypothetical ideal fish of that fish growing isometrcially (Salam and Janjua, 1992) . Although a wealth of knowledge is available on the proximate composition of different fish species, however, to the best of our information, there is no published work in either national or international literature on the proximate composition of O. mykiss from Pakistan. So the present work was carried out to examine proximate composition of farmed rainbow trout, Oncorhynchus mykiss, and to verify its relationship with some biological variables like size and condition factor. Moreover, predictive equations were used to illustrate these relationships in farmed Rainbow trout, O. mykiss.
MATERIALS AND METHODS
Eighty four farmed Rainbow trout, Oncorhynchus mykiss, of different body sizes ranging from 4.8-38.5cm total length and 1.11-725.00g body weight, were obtained from Trout Hatchery, Masote near Kali Matti, Murree and Madian, Swat using a cast net and transported alive to the Fisheries laboratory, Fish Seed Hatchery, Islamabad, Pakistan in plastic containers. These were anaesthetized with MS-222, individually weighed to the nearest 0.01g on an electronic balance (OHAUS TS 400S) and their length measured to the nearest 0.1cm. Proximate composition of fish samples was analyzed. To determine water content, each whole fish sample was oven dried (50-60 o C) to a constant weight. Dry carcasses, of each fish sample, were powdered and subsamples taken for further analyses. Sub sample (500-1000mg) of each fish was ashed in duplicate using a muffle furnace (Bamford) for 24 h at 450-500 o C to determine ash contents. The total lipid contents of dry tissue were determined by extraction in a 1:2 mixture of chloroform and methanol (Bligh and Dyer, 1959) . Protein content was estimated by subtracting the mass of other main constituents, water, ash and fat, (Caulton and Bursell, 1977; Dawson and Grimm, 1980; Weatherley and Gill, 1987; Salam and Davies, 1994) . Carbohydrates usually present in negligible amounts, thus do not form a major component of fish (Elliott, 1976; Caulton and Bursell, 1977; Weatherley and Gill, 1987; Salam and Davies, 1994) . Statistical analysis: In statistical analysis, regression analysis, correlation coefficients, standard error of the estimates, student's t-test, and plotting of data were carried out using EXCEL program following Zar (1996) . The values of the compiled growth exponent were used for the calculation of condition factor, K, by using the formula K = 100 X W/L 3 following the method of Weatherly and Gill (1987) and Wootton (1990) . The inter-relationships of body weight, total length and condition factor were carried out using a multiple regression model having the general form: Y = a + b1 W + b2 X Where a, b1, b2 are constants, W is wet body weight and X is either total length (TL) or condition factor (K) and Y is percent water, fat, protein or ash in wet body weight.
RESULTS
The regression parameters of various body constituents (percent water, ash, fat and protein contents) with size (weight and length) are given in Table 1 . Student's t-test shows that the slopes (b) of the regression lines are statistically different from b=0 in all cases. Each of body constituent was highly correlated (P<0.001) with fish size and weight. Increasing trend was found in fat and protein contents (as percentage) with increasing fish size, whereas water and ash contents (as percentage) decreased (Table 1 ; Fig. 1a-d) . Strong correlation (P<0.001; r>0.958) was found in each of these parameters of body composition (water, fat, protein and ash) with wet body weight (W) or total length (TL) ( Table 2) . Values of condition factor (K) ranged from 0.831 to 1.607. Water and ash percentages were observed inversely related to condition factor, whereas fat and protein percentages increased with increasing condition factor value. All these regressions were found statistically significant at P<0.001 and P<0.01 (Table 3) . Multiple regression equation of each percent body constituent with body weight (W), condition factor (K) and total length (TL, cm) were found highly significant at P<0.001 (Table 4) .
DISCUSSION
Although body composition is a good indicator of the physiological condition of a fish (Cui and Wootton, 1988) , however, the information on the body composition of whole fish are scarce in Pakistan, and only a limited number of studies have carried out (e.g. Salam et al., 1991; Yousaf et al., 2011) . Percentage values of different body constituents found in this study are compared to the work of Staples and Nomura (1976) who have reported the body composition of Salmo gairdneri (Table 5) . No studies on body composition of O. mykiss with relation to body size and condition factor were previously available in the scientific literature from Pakistan. The percentage of body constituents in this study is in general agreement with other workers (Staples and Nomura, 1976; Cui and Wootton, 1988; Salam and Davies, 1994; Salam et al., 2001; who found fat and protein percentage increases with an increase in size (body weight or total length), whereas water and ash content decrease. In the present study, Huxley (1932) and Weatherley and Gill (1987) approaches were used to develop allometric predictive equations. Results revealed an isometry in all body constituents, body weight and length. Therefore, an increase in all body constituents was observed with increases in body weight and length. However, protein and fat constituents were found increasing with greater proportion (positive allometry) with an increase in total length when compared with b=1 for body weight and b=3 for total length as an isometric slope. More or less similar findings also recorded by for female specie Notopterus notopterus. Significant correlation between various body constituents and condition factor in O. mykiss indicated that the body composition can successfully be estimated by condition factor as described by Salam and Davies (1994) , Pangle and Sutton (2005) , , and Yousaf et al. (2011) . The results presented in this work showed that if it is not viable to estimate proximate composition of O. mykiss directly, then water content will provide satisfactory estimates of fat and protein contents. If it is unfeasible to find out water content, the body composition can be estimated directly from size of the fish using predictive regression models developed in this work with a reasonable amount of accuracy. Furthermore, this investigation provides practical and useful information on the proximate composition of O. mykiss.
Conclusion:
The findings of our study confirm that rainbow trout has considerable nutritional value (high protein content) for human consumption. Therefore, is necessary to promote the benefits of trout in the diet, in order to increase its consumption and use in human nutrition in Pakistan. 
